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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify structure without sacrificing life 
and efficiency by directly contacting a main body of a small molecule organic 
material interposed between a first electrode and a second electrode with both 
electrodes, and constituting with a bipolar material having an electron transport 
characteristic and a hole transport characteristic. 
SOLUTION: An organic electroluminescent medium (BTEL layer) 16 
interposed between a first electrode 14 transparent or semi-transparent made of 
ITO, polyaniline, or Au, and a second electrode 18 made of Li or Mg on a 
substrate 12 made of glass or transparent plastic is preferable to have a band 
gap of 1.5-3.5 eV. This is a bipolar transport emission layer having a general 
formula, AxBy containing elements A and B capable of transporting an 
electron and a hole, and made of metal, an alloy, a conductive polymer, or a 
metal compound. By changing x and y representing components, mobility of a 
hole and an electron based on an average hopping distance of a carrier is 
controlled, or by continuous adjustment of the composition, same effect is 
obtained. An insulating material layer between the BTEL layer 16 and the first 
electrode 14 and between the BTEL layer 16 and the second electrode 18 is 
made unnecessary. 
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lit® (14) t!2tS (18) t 
hn/u^ty^ • f'<47- (1 0) "CfooT, ffi 

rtSrWifc ^ ho/US**:/* 

(1 0) tfcot : ftlttfi (14) i£2©ffi (1 
8) fc©m-Ctt£*iifc/MH-#MttJ» (16) ©* 

* ; sdia» i asogffi*i«t tnme* 2 mnosB t e 

ItlWWMm©** ; 1 • 5 ~ 3 . 5 e V 

(10) -efcoTr^lttli (14) £$2«ff (1 
8) fc©IHUCI4**Jxfc/<-f*-9»»*a» (1 

6 ) ; mib as 1 mm<ommid x xm&m 2 mn©«ffi t 
tfttgtt-t-s, m^u^-y^mnmrn-, 1. 5~ 

3. 5 e V<0^vK^f-YS'7 B Sr*1-5, MSE^-ftf-? 

[0001] 

7- • *r 7- (electroluminescent device) L> $ 
[0 0 0 2] 

(el) T^^it sw*mffit^s®ffit<orafctt 

©(electron transporting layer), SctttJi (emissive 1 
ayer)*5<fcU t jE?U£S()S(hole transporting layer) Ir^ 

AOfcftK«**»*>4. (#B#ffSS4. 7 2 

o, 4 3 2^-Sr#K) jc*JV^-ca»ft*)©JM»#«**ii 

©Brtfc** !) TSrttRi-«fc«>©7 f >'<'f *18&©£H 
14, Gm^ls? hnyl/Ut^ • 7VW*tf>#ift£& 



[0 0 0 3l Tangt)tCj;5ifeX 'Fabrication and Elec 
troluminescence of Double-Layered Organic Light Em 
itting Diodes with A1 2 0 3 /A1 Cathode*, Appl. Phys. 
Lett. , vol. 70, No. 10, pp. 1233-1235, 10 Mar. 199 
7tC*5V>T, A 1 2 0 3 <Ds<y7rM\*A 1 q 3 «J§ (flrf 

&W)tkmm) r/v%^^fm (*y-w t©Bfl 

tf % A 1 q 3 /A 1 JMifcH#©fllB»M**y7WI 

(excitation-quenching gap states) &Bfc£i~<5 0 
[0 0 0 4] Parker fclCiS^X 'Fabrication of Pol 
ymer Light-Emitting Diodes UsingDoped Silicon Elec 
trodes', Appl. Phys. Lett., Vol. 64, No. 14, pp. 1 
774-1776, 4 Apr. 1994T?«, ~> ]) >-S«±tC# V t 
LEDS-iiCSfPffilU, ^o*<75^IC^y^LEDSr'>!J 

<£ 5 fc, # U t • tf— K±t?« K- Vis? - f y 9 = 

[0 0 0 5] *B#ff!IS5, 8 5 3, 9 0 5fm 

ftfafrbteZ^l'? hn;l/ •f.'M^ttt) 
C, ~--r n g^(hetero junction) |?-ffi<D|&£«COV >"C1 

*»»#©■»* /h»***Wtt*© 
$^5 0 *HMwmri, fit®>o©ii^tyr 

£ h*!J y^S-frSri^t , *fc»2|ft>W*rH:» 

^ ^ OfiittC^ LT^^^T'n -fe 7. 1M t iftOO-t 5. 
[0 0 0 6] 

I^5i#fi?&LJ;5£-r5f?yg] fct, ^ttiiSijgT? 

Kft ic J: o T , x^-<-r7. <o*^*5 «t U=^i$ AS^ttt- * o 
Ttt*6«v\ «^»Si:jE?L#«)Si©W(0 

[0 0 0 7] #$8BJtf>@ft«\ ■*f«***lft*^fc*l' 
[0 0 0 8] *«^(OSijOS6«jtt, ^v^feitritffi 

[0 00 9] **W©*feK*J©Btttt» **E{t:$tifc 
[0 0 10] *&W<o£ eiiiS'JWSWtt, K«K:«ft-C 
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[00 11] 

[*H**KH-5fc«>©.¥«] ±x&<Dsmm*. mm 
m t % 2 mm tomm £ 

^l&ifcttl® (BTEL : bipolar transport emitting 1 
ayer) irtBSftS, m*i3£XnE1l<Dm%*&Wii-Z& 

ar material) A>6>fcS. SrSft^ #— 9«*«>— 3 

(4, A x B y tv^5HRa«r*ru rc-eA««^Sr#« 

x[iAgHf©j&ftSr3cL, yf4BH#©/&#&3H-. & 

a, mn.&xv^, **ft-fr«*if**tf« 

[0 0 12] 

ft, «ft©Hiiiifct>K:|l5tfCfc-c, «TO»liftfiW 
£#J$-f 5 C t le J; o Tft t 4 < Sft? S tiX 5 . 

[0013] rroitt^ro^-e, ^m^mm^-rm 

miS^S^u* ha;U5*tv^ (EL) 
s<nmmW®*7F--f* t'Uxi oi4S«i 2±t?f^ 
SKI 214, #*L<tt»Wt? 
*>*), *fc3^$Hff^Ev*e>ft*#«fc0IHsi©*m© 
5t»©v^n*>-cffiHLTtJ:v\ S«l 2 

14, Corning 7059#7*£if©#7 tfD 
V(polyolefins), # U ai— TVl^A-JftXpolyethersul 
fones), #U T !) h (polyarylates) ft 33 

-?I4, S« 1 2 14, yyyY- s<*;l> • ?vf *7VW/8 

[0 0 1 4] SKI 2©±fc**3;h,*©tt8l*IIl 

aw*>*v^l*»HW!Tfab«. #MEL9'/VaJB©ftl 

*m©«K»4» BMb-Y^^A, (I 
TO : indium-tin oxide) , gtffcl>&\ &fb£gtfR% if 
^WBMWMNt** # !> 7- U > (polyaniline) * 

^©*«ttaw#yv«s-a-*jx5. $>sw4, mm 4 

SB, «*»J:V*Hbo«**i3*©*JB (5 0 OA* 



[0 0 15] &£tttEl 4±lC*3»$tt50tt» *T«i 

hT3/V*^-feV^jRfrl 6©-o©##-e&!9, 
£-e»3fc(light emission) a*£Ca. *Sltt«-Crt, *T 
hnyvUty^i^l 6»4, ^nJgH^O* 

v ^mwiGmmm* bft t> , m 1 4 4 u^anns 

1614, 1. 5~3. 5TN #*L<Htl. 8~3©ffi 

*W»fe4S£i:a*#*U\ 8t#l 614, /<^#-5a> 
ftStWJi (BTEL) tt>^5, «^*JJ:«qE?Lopj* 
£#»^5f^£#1-5t>©i:LT£|g$ft5/^#- 
?tt*tt»b*5. »jS*Hlfe«|-eW:, Mtttl 6l4A x B y 
*v*5HR*MTU rr-eAi4m^^#»-e#5S^ 

■C*9, BttlE?LSr»»T?#<5K*T*)9» x!4A x B y 
[ij3»tSAS*<D^4r*U yttA x B y 8t#:U:*Jtt.5 
BK*©*^Sr*-t. «E#1 6C*itt5Xi8J:tfY©« 

[ 0 0 1 6 ] «■ 1 4 (4, &JB, ^JS^, 
■v, tempos ft i! &<$;ts£ 5 Ir4$(r^$n, 

4 9 ttfil 1 4 t /J^tm©*#» i"4*Jt> BTEL® 
1 6 fc©B»ClMUi*#ft1-*»^KBEttf6^ *>S 
^^^4 J e^^J;^) , ba^^T♦fc5, BTELlt*b*,l«:i 

«H4»4, BTELll 6ra&j££fa&-r3rii;:J;oT 
3EHT?#5„ Wittf, y = ltmiOO%-Cfe5S 
■g-, BTELll 6 *E#(CE7L^«I (HT : hole trans 
port) (9, jEft#iWS»<«tt$*1,, 

y = 0 ©#&, B T E Lg 1 6 14®-?-^!!) (E T : elec 
tron transport) tMSh?*>9, tt&Ws&MSLZtlZ. 

^ft©/^ 7 *5 1 ixxv > ft v»© -effiv \ » t a- if ©^f- 

* y Tf4, (radiatively) {Cff^-frT {C B T E 

LSl6Sr#«)1-5. ifc, »*l«t**!«V^©-C, i© 

ET^o4tJ!HT^(4^^^*JV^*#i-5„ ^ 
■T-WWSlV^r Vx/H?— /t'^.ife'a-(van der Waalscoup 
ling)©#4©fcfe, HT*54rjtET^^©ftiiS I & 
W^^lflji (HOMO : highest occupied molecular o 
rbital) *3 itfgte^^f&^-flLji (LOMO : lowest 
unoccupied molecular orbital) ©<^vv<y K(4, id 

ET LUMOICT*3'fV^(hop) L, 3E?L»4HT 
HOMO(C-CJf:s'tfV^'t5o B TE LS 1 6 ©iffi^Sr 
^x5^i:»c4oT, ^r^r D T©^*9* y f V^Kfitt 
5o ^Jx.14, /h$^y (ffi^NPB&g) ©41 

iE5L^t()a(hole mobility) \t1&<ft 2>« t^oT, 
flig-a-y-V©ffi«W: N BTELgl 6©ifafigSr^S1- 



-3- 



ZZ}:\C£oXm'$-?%Z>o BTELfl6©»^ 
S^»C-Ol>T@S1-5iK«tt*V\ BTEL116© 

Id, BTELjfl 6i«1Sl 4t±^m^ (^T-ClftW 

1-5) b<Dmz&mznzi&mttn<vm<D&%ftte<te 

[0 0 171 BTELI1 6ro±tC^§ix50tt, W, 
2W&18 (#y-K) T?fe!K ^©12181814, 

10 0 18] r^T?lll2«r#flSt-C, ##§l^(Z>-o<0S 

orescent efficiency) <D^^PM<D^(dye) £fcl4t° 
(pigment) 20£BTEL16rt iC&A-f 5 - 

Sfe^ifcttf^^yHt BTEL16^f5*^ 

h*\ bteli ezmfc-tzttnto^Mcm-iz, 1 

0 " 3 ~ 1 0 • /<- ir >- h <D«a-C#«E-t-5 r t tf# 
*U>„ ^ELffl^jgLfc^Sb^fcttf^^^ 

btel l 6 ' b%SiWMi4' i£>Mlct±£ 
*tvfciE?LaAe2 2*3it^/*fcl4BTEL 1 6' t 



I21S18' t<DPfl{C»i$*^fc«^ttAS2 4»i, 

AS 2 4 o 5 *>4>ft < b k-jf*$t?z. bit, 

14' *fc«^2®|S18' iBTEL 1 6 ' £<Dffl<0 

[0 0 19] fitot, fSt^W'!i;»I©xl'^ bn 

[0 0 2 0] *%KW*^^*J6^JtCOV^Tiai»,L-C 
[Effi©ffi*^Ui?q] 

[Eli] **^tci5*ttl3iW'^ hn/i-a-fey^ 
[0 2] ^WKiS^Tftl^u* Kn/W5*-fe>-* 

[w-5K>Ift9n 

10 h DA-5^iry.x (EL) 
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